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Agrochemical safety
assessment has traditionally
relied on the use of animals
for toxicity testing, based on
scientific understanding and
test guidelines developed in
the 1980s. However, since
then, there have been
significant advances in the
toxicological sciences that
have improved our
understanding of mechanisms
underpinning adverse human
health effects. The time is ripe
to ‘rethink’ approaches used
for human safety assessments
of agrochemicals to ensure
they reflect current scientific
understanding and
increasingly embrace new
opportunities to improve
human relevance and
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predictivity, and to reduce the
reliance on animals. Although
the ultimate aim is to enable a
paradigm shift and an
overhaul of global regulatory
data requirements, there is
much that can be done now to
ensure new opportunities and
approaches are adopted and
implemented within the
current regulatory
frameworks. This
commentary reviews current
initiatives and emerging
opportunities to embrace new
approaches to improve
agrochemical safety
assessment for humans, and
considers various endpoints
and initiatives (including
acute toxicity, repeat dose
toxicity studies,
carcinogenicity,
developmental and
reproductive toxicity,
exposure-driven approaches,
inhalation toxicity, and data
modelling). Realistic
aspirations to improve safety
assessment, incorporate new
technologies and reduce
reliance on animal testing
without compromising
protection goals are
discussed.
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Across industry, there is a
paradigm shift occurring for
carcinogenicity testing, with
the focus moving from long
term animal studies to
alternative approaches. Based
on the explorative work done
in recent years, the
International Council for
Harmonization (ICH) recently
published a draft addendum
to the S1B guidance, which
allows for a weight-of-
evidence (WoE) assessment to
be conducted based on data
gathered throughout the
pharmaceutical development
process and literature to
mitigate some testing in
rodents if the body of
evidence clearly shows
undertaking an animal
lifetime study would not add
value to the risk assessment.
While several alternative
approaches already exist, and
other new approach
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methodologies (NAMs) are
being explored, all of which
can contribute to this WoE, it
is important that all the
evidence can be combined in a
meaningful and consistent
way to reach a conclusion.
Adverse outcome pathways
have been advocated as a
framework for organising
evidence in an integrated
approach to testing and
assessment, which gives
context to data and can aid
reaching a conclusion as to
the adverse outcome (AO).
This approach can be
combined with a reasoning
methodology to give a
prediction for an AO and
applied to the factors which
need to be considered for the
ICH S1B WoE to predict for
carcinogenicity. Using this
approach to the WoE
assessment, consistent,
scientifically robust, and
transparent calls can be made
as to whether conducting an
animal carcinogenicity study
would add value to a human
risk assessment and mitigate
the need to run animal studies
unnecessarily.
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Pesticide residues in crop
plants are routinely measured
in an edible commodity or in
feed items to determine safe
use. Pesticides present as
dislodgeable foliar residues
(DFR) are measured for use in
non-dietary risk assessments
where worker, resident and
bystander re-entry may lead
to contact with the treated
foliage. Possible correlations
between dietary and DFR
residue decline have been
investigated considering data
from 177 dietary residue trials
along with 56 DFR trials from
outdoor studies on the same
crops besides residue decline
data available in the Plant
Properties Database
(PPDB).The residue studies
proved to follow the non-
normal distribution and the
comparison between DT,, of
both types of residues for all
the active substances revealed
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higher numerical DT, mean
values of the dietary residue
compared to the DFRs. The
dissipation from dietary
residue studies is slower with
a higher population mean
compared to the mean for
DFR studies for most active
substances studied. A

DT, value from dietary
residue studies could
potentially act as a
conservative surrogate

DT, for DFR which could be
useful in determining the
length of DFR studies and
benefit both the agrochemical
industry and the regulatory
bodies in supporting non-
dietary pesticide risk
assessment.
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Lemborexant is a dual orexin
receptor antagonist (DORA)
approved in multiple
countries including the
United States, Japan, Canada
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and Australia for the
treatment of adults with
insomnia. As required for
marketing approval of new
compounds with central
nervous system activity with
sedating effects, the abuse
potential of lemborexant was
assessed in accordance with
regulatory guidelines, which
included three nonclinical
studies. These assessments
comprised physical
dependence and drug
discrimination studies in rats
and a self-administration
study in rhesus monkeys.
There was no evidence of
withdrawal signs following
abrupt drug discontinuation,
indicating that lemborexant
does not induce physical
dependence. In the drug
discrimination study,
lemborexant at doses up to
1000 mg/kg administered
orally did not cross-generalize
to the zolpidem training
stimulus, although another
DORA included in the same
experiment, suvorexant,
showed partial generalization
with zolpidem. In rhesus
monkeys, lemborexant
treatment did not induce any
gross behavioral changes, and
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there was no increase in self-
administration rates
compared with control,
indicative of a lack of
reinforcing effects of
lemborexant. Collectively,
these nonclinical studies
support the position that
lemborexant, which has been
placed in Schedule IV by the
United States Drug
Enforcement Administration,
has a low risk of abuse in
humans.
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Toxicological Concern (TTC)
has been applied to assess
chemical safety for use,
particularly in the food safety
area. Although the TTC was
developed for application to
an individual chemical
structure, more recently this
concept has been suggested
for the assessment of
combined exposures to
multiple chemicals. This study
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multiple constituents,
following the World Health
Organization/International
Programme on Chemical
Safety framework for risk
assessment of combined
exposure to multiple
chemicals. The results
indicated that the TTC
threshold was lower (i.e.,
more conservative) than
regulatory thresholds derived
for the same substance or
even its most toxic
constituent, providing
assurance that the TTC could
meet the requirements for a
conservative screening
process. This case study
indicates that the TTC
concept can be a useful tool to
screen for potential risks from
complex substances, with the
consideration of additional
aspects such as variability in
chemical constituents and
their relative proportions
within the substance.
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promising and their
increasing number urges
scientists to conduct more
and more toxicity studies.
However, case-by-case
approaches are rarely the best
options in the earliest phases
of industrial processes.
Grouping can show great
assets in this context: it is
defined as the process of
gathering substances into a
common group. Oxidative
stress being a major
mechanism of nanotoxicity,
an important grouping
criterion is the surface
reactivity, for which a relevant
assessment is the FRAS (ferric
reducing ability of the serum)
assay. However, the
application of the FRAS to
GBMs is questioned due to
their hydrophobicity. In this
study, we explored the
relevance and feasibility of the
FRAS for grouping, working
on 22 GBMs and 2 carbon
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blacks. We concluded that
with few adjustments, the
FRAS method appeared
perfectly adapted to these
materials and allowed a
classification as “reactive” or
“non-reactive” in agreement
with results of ROS
production for 84% of our
GBMs. While not self-
sufficient for toxicity
assessment, the FRAS
presents interesting qualities:
it is fast, cheap, and simple.
Therefore, we recommend
studying GBMs using the
FRAS as a step of a grouping
process, a complement to
other assays or as an early
screening tool.
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docosahexaenoic acid (DHA,
w3, 22:6A4,7,10,13,16,19) are
sourced primarily from fish.
Higher consumption, limited
fishing quotas and other
environmental factors (e.g.,
heavy metals) have warranted
a need for alternative sources.
Nuseed offers a genetically
engineered canola (Brassica
napus) event,1 DHA canola
(OECD Unique Identifier NS-
B50@27-4), which has been
modified to introduce a
pathway for production of the
w3 LC-PUFAs DHA and EPA
from oleic acid (OA) in the
seed oil. To accomplish this,
genes were sourced from
marine microalgae and
common yeast then
incorporated into canola to
produce DHA canola, one of
the first land-based
production systems for w 3
PUFAs. Safety was evaluated
in part by conducting a
repeated dose 28-day toxicity
study and a dietary 13-week
toxicity study using CD® IGS
[Crl:CD(SD)] rats. In the 28-
day study, conventional and
DHA canola oil were
administered orally (via
gavage); no treatment-related
adverse effects were observed.
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The 13-week toxicity study
was subsequently conducted
where DHA canola oil and
meal were administered by
dietary admixture. No adverse
effects were noted in clinical
observations, clinical
pathology, or histopathology.
These studies support the
food and feed safety of DHA
canola oil and meal.
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This study aims to evaluate
the level of mercury in the
breast milk of Moroccan
mothers and its association
with several maternal
parameters and habits, and to
estimate the daily intake of
the newborns. Inductively
coupled plasma mass
spectrometry (ICP-MS) was
used to determine the
concentrations of mercury in
70 colostrum samples.
Indeed, a structured
questionnaire was
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administrated during milk
collection to report data
concerning the maternal
socioeconomic and
anthropometric parameters,
as well as dietary habits and
smoking habits in the family,
etc. The median of mercury in
breast milk was 3,56 ug/L
(range 1.64—124 ug/L) and
exceeded normal levels of

1.7 ug/1, suggested by the
World health organization in
99% of milk samples.
Significant associations were
found between mercury levels
and the occurrence of
previous miscarriages, anemia
before pregnancy and vitamin
& mineral supplementation
during pregnancy, as well the
frequency of consumption of
cereals and the use of lipstick.
The estimated daily intake
was higher than the tolerable
daily intake of the World
health organization and the
European food safety
authority in 30% of newborns.
These results need to be
confirmed by multicenter
studies to investigate the
levels of mercury in the breast
milk of the Moroccan
population.
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Top dose selection for
repeated dose animal studies
has generally focused on
identification of apical
endpoints, use of the limit
dose, or determination of a
maximum tolerated dose
(MTD). The intent is to
optimize the ability of toxicity
tests performed in a small
number of animals to detect
effects for hazard
identification. An alternative
approach, the kinetically
derived maximum dose
(KMD), has been proposed as
a mechanism to integrate
toxicokinetic (TK) data into
the dose selection process.
The approach refers to the
dose above which the
systemic exposures depart
from being proportional to
external doses. This non-
linear external-internal dose
relationship arises from
saturation or limitation of TK
process(es), such as
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absorption or metabolism.
The importance of TK
information is widely
acknowledged when assessing
human health risks arising
from exposures to
environmental chemicals, as
TK determines the amount of
chemical at potential sites of
toxicological responses.
However, there have been
differing opinions and
interpretations within the
scientific and regulatory
communities related to the
validity and application of the
KMD concept. A multi-
stakeholder working group,
led by the Health and
Environmental Sciences
Institute (HESI), was formed
to provide an opportunity for
impacted stakeholders to
address commonly raised
scientific and technical issues
related to this topic and, more
specifically, a weight of
evidence approach is
recommended to inform
design and dose selection for
repeated dose animal studies.
Commonly raised challenges
related to the use of TK data
for dose selection are
discussed, recommendations
are provided, and illustrative
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case examples are provided to
address these challenges or
refute misconceptions.
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Human health risks from
chronic exposures to
environmental chemicals are
typically estimated from
potential human exposure
estimates and dose-response
data obtained from repeated-
dose animal toxicity studies.
Various criteria are available
for selecting the top (highest)
dose used in these animal
studies. For example,
toxicokinetic (TK) and
toxicological data provided by
shorter-term or dose range
finding studies can be
evaluated in a weight of
evidence approach to provide
insight into the dose range
that would provide dose-
response data that are
relevant to human exposures.
However, there are concerns
that a top dose resulting from
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the consideration of TK data
may be too low compared to
other criteria, such as the
limit dose or the maximum
tolerated dose. In this paper,
we address several concerns
related to human exposures
by discussing 1) the resources
and methods available to
predict human exposure
levels and the associated
uncertainty and variability,
and 2) the margin between
predicted human exposure
levels and the dose levels used
in repeated-dose animal
studies. A series of case
studies, ranging from data-
rich to data-poor chemicals,
are presented to demonstrate
that expected human
exposures to environmental
chemicals are typically orders
of magnitude lower than no-
observed-adverse-effect
levels/lowest-observed-
adverse-effect levels
(NOAELs/LOAELSs) when
available (used as
conservative surrogates for
top doses). The results of
these case studies support
that a top dose based, in part,
on TK data is typically orders
of magnitude higher than
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expected human exposure
levels.
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Several epidemiology studies
have been conducted in Ohio
communities where industrial
facilities with manganese
emissions are located. New
information not addressed in
the published papers for this
research has been disclosed by
U.S. federal agencies pursuant
to the Freedom of Information
Act. This paper describes the
newly available information,
presents statistical analyses of
the new summary data, and
explores how this information
potentially impacts the
conclusions of the published
research. Based on a statistical
analysis of the newly available
data, we found very few, and no
consistent, statistical
differences for various illnesses,
self-reported symptoms, and
neuropsychological /neuromotor
test results between one
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community with a manganese
emission source and a control
town that were part of the initial
research. Further, we
determined that the distribution
of total suspended particulate
manganese air concentrations
did not correlate with the
distribution of the more
biologically relevant respirable
manganese concentrations
when data from two
communities with potential
manganese emissions were
combined. These results are
important, particularly in
determining whether the
studies should influence
regulatory reference values
related to manganese. We
recommend that the full health
effects data set associated with
the published research be made
available and re-evaluated to
address the issues identified in
this paper.
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Myrrh is a flavoring agent and
food additive. Here, we
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performed a subchronic
toxicity study of Myrrh in
male and female F344 rats by
feeding at 5,000, 15,000 and
50,000 ppm for 90 days. No
deaths or clinical signs were
observed. Suppression of
body weight gain was
observed from the early phase
of administration in both
males and females in the
50,000 ppm group. Because
there were no obvious
changes in food intake in any
of the Myrrh groups
compared with the control
group, suppression of body
weight gain was considered an
adverse effect of Myrrh.
Hematology and serum
biochemistry parameters with
significant changes observed
in the Myrrh groups were
considered to have no
toxicological significance. We
observed a significant
increase in relative kidney
weight in male rats treated
with 50,000 ppm Myrrh; this
effect was considered to be
related to the appearance of
hyaline droplets in the
epithelium of the proximal
tubules histopathologically
observed in this group.
Immunohistochemical
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staining with anti-a..-globulin
antibodies suggested that
these hyaline droplets were
caused by factors other than
a..-globulin deposition. Thus,
the no-observed-adverse-
effect level of Myrrh was
determined to be 15,000 ppm
(males: 0.85 g/kg/day,
females: 0.95 g/kg/day).
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Toxicological Concern (TTC)
for non-genotoxic substances,
a risk assessment tool to
establish safe exposure levels
for chemicals with insufficient
toxicological data, is based on
the 5th percentile of
cumulated distributions of
Point of Departures in a high
amount of repeat-dose,
developmental and
reproductive toxicity studies,
grouped by Cramer Classes.
The lack of organosilicon
compounds in this dataset has
resulted in regulatory
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concerns over the
applicability of the TTC
concept for this chemistry. We
collected publicly available,
scientifically robust oral
repeat-dose and DART
studies for 71 organosilicon
substances for inclusion in the
existing TTC dataset, using
criteria for evaluation of
studies and derivation of
points of departure analogous
to the Munro and COSMOS
TTC publications. The
resulting 5th percentile of this
dataset was 13-fold higher
than the 5th percentile for
Cramer Class III compounds
reported by Munro (which is
the default for silicon-
containing substances). Both
the existing TTC for Cramer
Class III compounds from
Munro (1.5 pg/kg bw/day)
and the COSMOS TTC

(2.3 pg/kg bw/day),
recommended by the SCCS
for cosmetics-related
substances, provide a
conservative and sufficiently
protective approach for this
class of chemistry.
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1,3 Butadiene (BD) is an
industrial intermediate used
primarily in product
manufacturing with the
greatest exposure potential
via inhalation. BD was
evaluated for reproductive
and developmental effects in a
Good Laboratory Practice
(GLP)-compliant, extended
OECD 421 guideline study
(completed 2003). Twelve-
week old rats (12/sex/dose)
were exposed via whole-body
inhalation to BD vapor (0,
300, 1500, 6000 ppm) for

6 h/day, 7 days/week, starting
14 days prior to mating
through the day prior to
euthanasia (total exposures:
83—84 days for Fo males 60—
70 days for Fo females).
Select F1 offspring
(1/sex/litter) were dosed 77
days (postnatal days 21—27 or
28-34), then necropsied. At
1500 and 6000 ppm,
treatment-related facial
soiling was seen in FO males
and females with decreased
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body weights/gains in Fo
males. F1 males and females
exhibited similar effects at
1500 and 6000 ppm.
Importantly, the Fo
generation had no evidence of
altered sperm production,
testicular effects, or ovarian
atrophy, which were sensitive
responses in mice. The no-
observed-adverse-effect-level
(NOAEL) is 300 ppm due to
decreased body weight/gain
and facial soiling at

1500 ppm, whereas

6000 ppm serves as a NOAEL
for reproductive and
developmental endpoints.
This study contributes to the
weight-of-evidence of
differential BD reproductive
toxicity in rats and mice.
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established itself as an
important novel approach in
the treatment of cancer,
resulting in a growing
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importance in oncology.
Engineered T cell therapies,
namely chimeric antigen
receptor (CAR) T cells and T
cell receptor (TCR) T cell
therapies, are platform
technologies that have
enabled the development of
products with remarkable
efficacy in several
hematological malignancies
and are thus the focus of
intense research and
development activity. While
engineered T cell therapies
offer promise in addressing
currently intractable cancers,
they also present unique
challenges, including their

nonclinical safety assessment.

A workshop organized by
HESI and the US Food and
Drug Administration (FDA)
was held to provide an
interdisciplinary forum for
representatives of industry,
academia and regulatory
authorities to share
information and debate on
current practices for the
nonclinical safety evaluation

of engineered T cell therapies.

This manuscript leverages
what was discussed at this
workshop to provide an
overview of the current
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important nonclinical safety
assessment considerations for
the development of these
therapeutic modalities
(cytokine release syndrome,
neurotoxicity, on-target/off-
tumor toxicities, off-target
effects, gene editing or vector
integration-associated
genomic injury). The
manuscript also discusses
approaches used for hazard
identification or risk
assessment and provides a
regulatory perspective on
such aspects.
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Reproductive toxicity chemical
safety assessment involves
extensive use of vertebrate
animals for regulatory testing
purposes. Although alternative
methods such as the zebrafish
embryo teratogenicity assay
(identified in the present
manuscript by the acronym
ZETA) are promising for
replacing tests with mammals,
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challenges to regulatory
application involve lack of
standardization and
incomplete validation. To
identify key protocol aspects
and ultimately support
improving this situation, a
comprehensive review of the
literature on the level of
harmonization/standardization
and validation status of the
ZETA has been conducted. The
gaps and needed advances of
the available ZETA protocols
were evaluated and discussed
with respect to its applicability
as an alternative approach for
teratogenicity assessment.
Based on the review outcomes,
a set of minimum reporting
standards for the experimental
protocol is proposed. Together
with other initiatives towards
implementation of alternative
approaches at the screening
and regulatory levels, the
application of minimum
reporting requirements is
anticipated to support future
method standardization and
validation, as well as
identifying potential
improvement aspects. Present
findings are expected to
ultimately support advancing
the ongoing validation
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initiatives towards the
regulatory acceptance of the
ZETA.
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Many new tobacco and
related products (nTRP) have
emerged on the market, with
unknown health risks. Here,
we present a conceptual
model containing the factors
and relations between them
that contribute to the nTRP's
health effects. Factors that
determine attractiveness,
addictiveness and toxicity of
nTRP were defined based on
previous assessments,
literature, and expert
discussions. Our model will
aid in identifying key risk
factors contributing to
increased risk of adverse
health effects for a product in
a qualitative manner.
Additionally, it can gauge
attractiveness for specific user
groups, as a determinant for
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population prevalence of use.
Our model can be used to
identify aspects of nTRP that
require attention for public
information or product
regulation. As an example, we
applied this to JUUL, a
popular e-cigarette in the US.
Aspects of concern for JUUL
are its attractive and discrete
shape, user-friendly prefilled
pods, flavors, high aerosol
nicotine levels, and liquids
containing nicotine salts
instead of free-based nicotine.
The addictiveness and
especially attractiveness are
sufficiently high to have a
large potential impact on
population health due to its
contribution to use and hence
exposure. Products and their
use can change over time;
therefore market research and
monitoring are crucial.
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Introduced in the 1950s,
acetaminophen is one of the
most widely used antipyretics
and analgesics worldwide. In
1999, the International
Agency for Research on
Cancer (IARC) reviewed the
epidemiologic studies of
acetaminophen and the data
were judged to be
“inadequate” to conclude that
it is carcinogenic. In 2019 the
California Office of
Environmental Health Hazard
Assessment initiated a review
process on the carcinogenic
hazard potential of
acetaminophen. To inform
this review process, the
authors performed a
comprehensive literature
search and identified 136
epidemiologic studies, which
for most cancer types suggest
no alteration in risk
associated with
acetaminophen use. For 3
cancer types, renal cell, liver,
and some forms of
lymphohematopoietic, some
studies suggest an increased
risk; however, multiple
factors unique to
acetaminophen need to be
considered to determine if
these results are real and
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clinically meaningful. The
objective of this publication is
to analyze the results of these
epidemiologic studies using a
framework that accounts for
the inherent challenge of
evaluating acetaminophen,
including, broad population-
wide use in multiple disease
states, challenges with
exposure measurement,
protopathic bias, channeling
bias, and recall bias. When
evaluated using this
framework, the data do not
support a causal association
between acetaminophen use
and cancer.
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assessment of two consumer
products — face cream
containing 0.1% coumarin
and deodorant containing 1%
coumarin — demonstrates the
application of our skin allergy
NGRA framework which
incorporates our Skin Allergy
Risk Assessment (SARA)
Model. SARA uses Bayesian
statistics to provide a human
relevant point of departure
and risk metric for a given
chemical exposure based
upon input data that can
include both NAMs and
historical in vivo studies.
Regardless of whether NAM
or in vivo inputs were used,
the model predicted that the
face cream and deodorant
exposures were low and high
risk respectively. Using only
NAM data resulted in a minor
underestimation of risk
relative to in vivo. Coumarin
is a predicted pro-hapten and
consequently, when applying
this mechanistic
understanding to the selection
of NAMs the discordance in
relative risk could be
minimized. This case study
demonstrates how integrating
a computational model and
generating bespoke NAM data
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in a weight of evidence
framework can build
confidence in safety decision
making.
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The “SCCS Notes of Guidance
for the Testing of Cosmetic
Ingredients and Their Safety
Evaluation, 11 th Revision”
(SCCS/1628/21) contains
relevant and updated
information on the different
aspects of testing and safety
evaluation of cosmetic
substances in Europe. The
emphasis is on cosmetic
ingredients for which a
concern has been expressed
for human health. Indirectly,
the Guidance also provides
some advice on the safety of
finished products. A general
aim is to improve harmonised
compliance with the current
cosmetic EU legislation,
Regulation (EC) No
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1223/2009, for which animal
testing and marketing bans
fully apply from 2013
onwards. This means that

no in vivo testing of
ingredients or finished
products is allowed in Europe
for the purpose of cosmetics.
For this reason, the SCCS has
closely followed the progress
made in regard to the
development and validation of
alternative replacement
methods, also referred to as
new approach methodology
(NAM). The “SCCS Notes of
Guidance” are regularly
revised and updated in order
to incorporate progress made
and experience gained over
time, in particular on the use
of NAMs, and the new
methods and data that
became available since
previous revision
(SCCS/1602/18) formed the
basis of the current (11 th)
Revision.
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